Abstract: Since the late 1980s the idea of sustainable development has been gaining widespread 9 recognition as a guiding framework for policies on development and the environment. However, 10 the concept of sustainable development has received a number of criticisms, including its 11 over-emphasis on meeting human needs through economic growth, as well as its failure to 12 recognize dynamic human-environment interactions. In response to these shortfalls, the concepts 
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36
there is growing awareness that the acceleration of anthropogenic pressures on the earth system 37 presents an increased risk of abrupt, non-linear and irreversible changes in the dynamics of the earth 38 system with potential adverse implications for human well-being and ecosystem health [4] [5] [6] . These 39 planetary dynamics in the era of the Anthropocene can be explained from the resilience and complex 40 social-ecological systems perspectives that describe the dynamic and co-evolving interactions 41 between social and ecological systems across multiple spatial and temporal scales [7] [8] [9] . In view of 
102
In all, the Brundtland Report identifies a number of strategies for achieving the social, economic 103 and ecological goals of sustainable development: reviving economic growth, especially in the Least
104
Developed Countries as a means of increasing the production potential; changing the quality of 105 economic growth to ensure more equitable opportunities and less adverse ecological impacts; 106 meeting essential human needs, such as food, energy, water, sanitation, and employment; ensuring a 107 [50] .
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The sustainable management of complex social-ecological systems requires building resilience 160 to change and surprise [7,51- 
174
The requirements for transformational change in social-ecological systems have been receiving adaptive ecosystem-based management [7, 54] . Also, in view of the increased emphasis on 188 transformational capacity in recent years, the design of institutions for social-ecological governance 189 need to account for the broader processes of social-ecological change [50, 65] . Moreover, recognition 
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between various components of social and ecological systems across multiple scales [7, 40, 66] .
193
Conventional top-down institutions that rely on reductionist scientific knowledge to achieve narrow 
250
In contrast with these shallow ecological assumptions that underpin the conventional approach 
333
The shallow ecological approach also emphasizes the training of experts in the hard sciences to 334 manage the environment in a way that combines economic growth with environmental health.
335
Consistent with this approach, the adoption of Western technology is promoted without regard to 336 differences in cultural context [19] . In the Brundtland Report, the need for technological solutions to 
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Institutional Mechanisms
372
The institutional dimensions of the sustainable development agenda have also received some 
486
In view of these insights, building the resilience of park ecosystems to uncertainties and change
487
is beginning to receive attention as a useful goal in the management of protected areas [147, 150] .
488
Although these emerging perspectives offer promise for the sustainable management of protected 
497
Second, the Yellowstone model of protected areas has also been critiqued for its narrow focus 
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of protected areas management in the developing world has generated major adverse consequences.
507
[151] have argued that tropical regions in the developing world that are considered as biodiversity 508 hotspots where protected areas are needed are also social hotbeds, characterized by various 509 socio-economic and political challenges that are neglected in the management of protected areas.
510
The establishment of protected areas in these regions is often characterized by forced evictions that 
